Snap-back on Ramping from 470A to 5100A in D96525
Measurements are in the straight section with a 1 meter long coil.
M easurements are with a time resolution of ~0.66 second.

- An AC cycle was done from 25 A to 5100 A and back at 60 A/s. The magnet was then ramped from 25 A to
470 A at 40 A/s. The current was held at 470 A for approx. 300 s during which time decay measurements
were made (results distributed on March 24, 2000). Finally, the current was ramped from 470 A to 5100 A at
a ramp rate of 20, 40, 60 or 70 A/s. Measurements were made again during this final ramp. The initial few
readings in these measurements give information about snap-back behaviour.

- Smooth current ramp profile with quadratic time dependence at the beginning and the end of the ramp.

* Anextralong flat top (~510 s) at 470 A was used in the case of final ramp at 40 A/s in order to acquire time
decay data over an extended period.

- The left hand figures in the following pages show the transfer function or the normal sextupole measured
over the entire ramp sequence from 25 A to 5100 A. These figures show both the initial time decay at 470 A
and the snap-back at the final ramp. The time is measured from the very first reading taken at 25 A.

Both the transfer function and the sextupole return quickly to their initial values as soon as the final ramp is
started. The right hand figures in the following pages show the snap-back behaviour in detaill. A time
resolution of 0.66 sis seen to be adequate. The snap-back isfaster at higher ramp rates. The snap-back timeis
~5-6 sat 20 A/s, and reducesto ~2 sat 70 A/s. Irrespective of the ramp rate, snap-back to the full initial value
occurs when the current has increased from 470 A to ~498 A.



Transfer Function (T/kA)

Transfer Function Snap-back in D96525 on Ramp from 470A
(470A to 5100A at 20A/s; Runs 165 and 166)

0.7090

0.7085 A

0.7080 1,
0.7075 {#

0.7070 A
0.7065 -
0.7060 -
0.7055 +
0.7050 H
0.7045 A
0.7040 H
0.7035 A
0.7030 H
0.7025 A
0.7020 |
0.7015 A

= Transfer Function
= Current

Data storage

limit reached.|

4000
3750
- 3500
- 3250
- 3000
- 2750
- 2500
- 2250
- 2000
- 1750
- 1500
- 1250
- 1000
- 750
- 500
- 250

0.7010

Arbitrary Time

’“ 350

V 400
450
500
550

0

Complete ramp from 25A to 470A to 5100A

<

Current (

Transfer Function (T/kA)

Transfer Function Snap-back in D96525 on Ramp from 470A
(470A to 5100A at 20A/s; Runs 165 and 166)

0.7081

0.7080 |

0.7079 A

0.7078 A

0.7077

= Transfer Function
= Current

0.7075

332

334
336
338

33

T T T T T T T T
© 0 O N S © 0 O N
o™ (S I o0 P I o B 0]

Arbitrary Tlme(sec.

Details of snap-back at 20 A/s

720

670

620

570

Current (A)

520

470

420



Normal Sextupole (unitsat 2.5 cm)

Sextupole Snap-back in D96525 on Ramp from 470A
(470A to 5100A at 20A/s; Runs 165 and 166)
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Transfer Function Snap-back in D96525 on Ramp from 470A
(470A to 5100A at 40A/s; Runs 169 and 170)

0.7100 5700
0.7080 - - 5400
0.7060 - - 5100
0.7040 - L 4800
0.7020 - L 4500
0.7000 - : L 4200
—>e
0.6980 | Transfer Function 1 3900
= Current
0.6960 - 1 3600
0.6940 - - 3300
0.6920 - $ | 3000
0.6900 - e+ 2700
0.6880 | 40Als| & | 2400
0.6860 L 2100
0.6840 - 1 1800
0.6820 - . L 1500
0.6800 - $ | 1200
0.6780 £ 1 900
0.6760 - 470 A + 600
0.6740 I 1A/ 300
0.6720 I T T T T T T T T T T T T T 1 0
O O O OO O 0O OO0 OO o o oo
N O oo oo Lo o
— N N MO M - T IO IO O© O~

Arbitrary Time (sec.)

Complete ramp from 25A to 470A to 5100A

Current (A)

Transfer Function Snap-back in D96525 on Ramp from 470A

(470A to 5100A at 40A/s; Runs 169 and 170)

0.7084 1000
= Transfer Function

0.7083 | | — cyrrent 1 900
0.7082 L 800

;t 0.7081 L 700

=

S 0.7080 | L 600

5

c

>

; 0.7079 L 500

2

= 07078 - L 400
0.7077 300
0.7076 200
0.7075 ‘ 100

T T T T T T T T T T T
< O 0O NN & © 0 O N O
0N w0 wLwLwLwLwLw

Arbitrary Time (sec.)

550
552

Details of snap-back at 40 A/s

Current (A)



Normal Sextupole (unitsat 2.5 cm)

Sextupole Snap-back in D96525 on Ramp from 470A
(470A to 5100A at 40A/s; Runs 169 and 170)

-2.0 5250
25 - = Sextupole . 5000
-3.0 - —Current + 4750
-3.5 -+ 4500
-4.0 -+ 4250
-4.5 -+ 4000
-5.0 + 3750
-5.5 -+ 3500
-6.0 -+ 3250
-6.5 -+ 3000
-7.0 - 2750
-7.5 2500
-8.0 - 2250
-8.5 2000
-9.0 1750
-9.5 1500
-10.0 - 1250
-10.5 1000
-11.0 750
-11.5 470A - 500
-12.0 ﬁ40 Als + 250
s 0
2223888888888 883
AN N®OOTFTITDODDODO O R

Arbitrary Time (sec.)

Complete ramp from 25A to 470A to 5100A

Current (A)

Normal Sextupole (unitsat 2.5 cm)

Sextupole Snap-back in D96525 on Ramp from 470A

(470A to 5100A at 40A/s; Runs 169 and 170)

-5.4

-5.6 = Sextupole
-5.8 A = Current
-6.0
-6.2
-6.4
-6.6
-6.8
-7.0
-7.2
-7.4
-7.6
-7.8
-8.0
-8.2
-8.4
-8.6
-8.8
-9.0
-9.2
-9.4
-9.6
-9.8
-10.0 -

_10.2 T T T T T T T T T T T

< O©O 00 O NN < © 0 O N O o0

R EEEEERE R
Arbitrary Time (sec.)

Details of snap-back at 40 A/s

550 +

Lo
Lo

Current (A)



Transfer Function (T/kA)

Transfer Function Snap-back in D96525 on Ramp from 470A

0.7100

(470A to 5100A at 60A/s; Runs 173 and 174)

0.7080 -
0.7060 -
0.7040 -
0.7020 ~
0.7000 -
0.6980 -
0.6960 -
0.6940 -
0.6920 -
0.6900 -
0.6880 -
0.6860 -
0.6840 ~
0.6820 -
0.6800 -
0.6780 A
0.6760 -
0.6740

0.6720

= Transfer Function
= Current

60 A/s

470 A

40 Als

o o o
n o

T T T T T
(] o O
o o
N M ™

150

400 -

Arbitrary Time (sec.)

450 -

500
550

Complete ramp from 25A to 470A to 5100A

5700
5400
5100
4800
4500
4200
3900
3600
3300
3000
2700
2400
2100
1800
1500
1200
900
600
300
0

Current (A)

Transfer Function (T/kA)

Transfer Function Snap-back in D96525 on Ramp from 470A
(470A to 5100A at 60A/s; Runs 173 and 174)

0.7084 950
= Transfer Function r
0.7083 | = Current L 900
0.7082 | L 850
0.7081 L 800
0.7080 | - 750
<
0.7079 - L 700 §
5
0.7078 - L 650 ©
0.7077 L 600
0.7076 L 550
0.7075 | L 500
0.7074 T T T T T T T T T T 450
(o) Q (@) (9N] (o] 0] o (9] <t O 0]
33333883838 83

Arbitrary Time (sec.)

Details of snap-back at 60 A/s



Normal Sextupole (unitsat 2.5 cm)

Sextupole Snap-back in D96525 on Ramp from 470A Sextupole Snap-back in D96525 on Ramp from 470A

(470A to 5100A at 60A/s; Runs 173 and 174) (470A to 5100A at 60A/s; Runs 173 and 174)

-2.0 5250 -5.2 ’ 940

-2.5 | |=¢ Sextupole T 5000 -5.4 1 —> Sextupole r 920

-3.0 | |=cCurrent + 4750 :gg | |[=current i 2(8)8
'35 1 1T 4500 ‘6'0 |
-4.0 A -+ 4250 6.2
45 - + 4000 = 641
-5.0 - -+ 3750 S 667
55 - + 3500 N 'g-g l
6.0 - 1 g LY
6.0 3250 5 72
-6.5 - + 3000 2 = -7.4
70 | + 2750 %’ = .76
-7.5 + 2500 = S -7.8

— Q.

-8.0 1 +2250 3 2 807
& -8.2
-85 1 + 2000 B 5al
-9.0 | 1 1750 T g6
-9.5 -+ 1500 5 -88-
-10.0 - + 1250 < 290
-10.5 - + 1000 _8'421 1
1104 470 A 10 96
-115 | + 500 08 -
-12.0 40 A/s + 250 -10.0 -

_12.5 T T T T T T T T T T T 0 _10.2 T T T T T T T T T T 440

O O O O O O o o o o o o © 00 O « © 0O O N < © o
I <4 N N OO OO < < O (92 BN e ] M M oM oM o™
Arbitrary Time (sec.) Arbitrary Time (sec.)

Complete ramp from 25A to 470A to 5100A Details of snap-back at 60 A/s

Current (A)



Transfer Function (T/kA)

Transfer Function Snap-back in D96525 on Ramp from 470A
(470A to 5100A at 70A/s; Runs 177 and 178)
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Normal Sextupole (unitsat 2.5 cm)

Sextupole Snap-back in D96525 on Ramp from 470A
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